Asparaginases: biochemical pharmacology and modes of drug resistance.
This is an ambitious effort attempting to present as many aspects as possible in a review article on asparaginases (ASNase), and their use against acute lymphoblastic leukemia (ALL) and T-cell lymphomas. In the process, the modes of drug resistance are described both of the host and in the leukemia cells themselves. These modes of drug resistance, developed by the ALL cells, are an attempt to overcome the toxic insult this class of anti-leukemic drugs causes to them. It is expected that by reading this article one would obtain a better understanding of the initial events in the leukemia development, its microenvironment, and the many issues that a leukemia specialist has to deal with, especially in the treatment of refractory and relapsed patient populations. The specific issues addressed in this review deal with the importance of nutrients in tumor growth and progression of malignancies; the cytogenetics of ALL, as well as its chemotherapy, are also briefly presented. The emphasis will turn to ASNase, their mechanisms of action, the immune responses they cause in a significant percentage of the ALL patients, the significance of the up-regulation of glutamine synthetase and asparagine synthetase and the complexity of the elucidation of the mechanisms of action of ASNase. Additional details on the ASNase epitope mapping of anti-ASNase antibodies, the degradation of the protein, and the unmet needs in producing an optimal ASNase protein, will be also presented. Finally, a brief description of the toxicity, as well as the correlative factor of ALL treatment with ASNase is given.